controlling for other variables, humour would contribute signi1cantly to health. Secondly, if individuals do differ in humour levels, then those who have a greater sense of humour might also be healthier. Therefore, it was hypothesized (H2) that individuals high in humour, as compared with those low in humour (as measured by the MSHS), would report signi1cantly better health. Thirdly, an item-factor analysis was undertaken to investigate the purported multidimensionality of Thorson and Powell's (1993a) MSHS instrument.
Individuals low in humour levels might be similar to what Eysenck (1991) termed 'the disease-prone personality ' (p. 54) ; in other words, individuals low in sense of humour may be more vulnerable to ill health. If Fry's (1994) assertion that humour does perform a protective function (like some sort of psychological immune system) is correct, then the establishment of an empirical relationship could help justify the promotion of humour in various health-related environments such as hospitals, hospices and counselling rooms.
Instruments
The questionnaires comprised eight demographic questions, 36 questions from the short-form version of the RAND 36-Item Health Survey (Hays et al., 1993) -measuring health-related quality of life (HRQL)-and 24 questions from the MSHS (Thorson & Powell, 1993a) .
RAND 36
The RAND 36 comprises 36 items representing eight dimensions of HRQL: physical functioning (10 items), role limitations due to physical health (four items), role limitations due to emotional problems (three items), energy/fatigue (four items), emotional well-being (1ve items), social functioning (two items), pain (two items), general health (1ve items) and health change (1 item). Scores for all dimensions are measured on a scale of 0 to 100, a higher score indicating a better state of well-being. The RAND 36 is identical to the Medical Outcomes Study 36-Item Short-Form Health Survey (MOS SF-36; Ware & Sherbourne, 1992) . Therefore, tests of the reliability and validity of the SF-36 are applicable to the RAND 36 and vice versa (Bowling, 1997; Hays et al., 1993) .
Population norms for the SF-36 in Australia have been developed by the Australian Bureau of Statistics (1995) . According to Anderson, Aaronson, and Wilkin (1993) , the validity of the subscales of the SF-36 has largely been established against clinically de1ned criterion groups and the proven validity of the full version. McHorney, Ware, Rogers, Raczek, and Lu (1992) reported that the SF-36 is able to discriminate between relatively healthy individuals and those with a chronic medical condition. Hays, Wells, Sherbourne, Rogers, and Spritzer (1995) compared the functioning and well-being of patients with depression to patients with chronic physical illnesses, and reported that the SF-36 was able to discriminate well between the two groups. Van der Zee, Sanderman, and Heyink (1996) assessed the concurrent validity of the RAND 36 subscales by correlating them with measures of physical health such as the Groninger Activity Restriction Scale (GARS) and the General Health Questionnaire (GHQ). Van der Zee et al. reported adequate correlations of .65 and .76, respectively. The construct validity of the SF-36 was assessed by Lewin-Epstein, Sagiv-Schifter, Shabtai, and Shmueli (1998) using con1rmatory factor analysis; the eight-factor structure of the scale was supported, giving a goodness-of-1t (GFI) index of .81, and a root mean square error of approximation (RMSEA) of .08.
In regard to item homogeneity, Hays et al. (1993) , Lewin-Epstein et al. (1998) , and Van der Zee et al. (1996) reported Cronbach alpha coef1cients ranging from .71 to .93 for the RAND 36 (in the present study, alpha coef1cients across the three groups ranged from .70 to .91). However, very high alpha coef1cients may result from item redundancy rather than internal consistency (see Boyle, 1991) . The test-retest reliability of the RAND 36 was assessed by Van der Zee et al. Correlations after a twomonth interval ranged from .58 for social functioning to .82 for physical functioning.
MSHS
Sense of humour was assessed using the MSHS, which comprises 24 items that assess four separate dimensions of humour: humour generation (11 items), use of humour as a coping mechanism (seven items), appreciation of humour (two items) and attitudes towards humour and humorous persons (four items). The items are scored on a Likert-type scale ranging from 0 = strongly disagree to 4 = strongly agree. Scores range from 0 to 96, with higher scores suggesting a greater sense of humour. Thorson and Powell (1993a) , as well as Thorson, Brdar, and Powell (1997) used Kaiser's crude 'Little Jiffy' factor analytic approach in constructing the MSHS, thereby producing less than optimal factor solutions. They extracted principal components followed by orthogonal rotation. However, principal components analysis combined with orthogonal rotation leads to inLated factor loadings, and a less than optimal factor solution (Boyle, 1988; Boyle, Stankov, & Cattell, 1995; Cattell, 1978; Child, 1990; Gorsuch, 1983 Gorsuch, , 1990 McDonald, 1985) . Moreover, the dimensions of humour are not likely to be independent of one another. Cann, Holt, and Calhoun (1999) assessed the relationship between the MSHS and several other measures of sense of humour: the SHQ (Svebak, 1996) , the SHRQ (Martin & Lefcourt, 1984) and the CHS (Martin & Lefcourt, 1983) . Cann et al. reported that only two of the subscales of the MSHS (humour production and coping humour) showed a positive relationship with the other humour measures.
Consequently, the present study not only investigates further the relationship between humour and health, but also aims to ascertain the factor structure of the MSHS instrument, using methodologically sound factor analytic procedures.
Method

Participants
Preliminary analyses began with 504 participants from the Brisbane and Gold Coast areas in Queensland. The sample was divided into three groups and analysed separately to avoid possible confounding of results. Altogether, there were 306 females and 198 males, ages ranging from 18 to 65 years plus, the majority of whom were married, employed, light drinkers, non-smokers, and moderate exercisers.
Participants who agreed voluntarily to take part in the study were given a package consisting of the demographic questions together with the two questionnaires, as well as an explanatory letter outlining the nature of the study, and a reply paid envelope. The 1rst group consisted of 300 respondents who were not students and had no medical condition (community group). The second group consisted of 103 non-students with a medical condition (medical group). The third group consisted of 101 students with and without a medical condition (student group). Table 1 provides a description of the community group, medical group, and student group participants by gender, age, marital status, occupational status, alcohol consumption, tobacco usage, exercise habits and medical condition.
Methodology
To answer the 1rst hypothesis (H1) of whether humour contributes to HRQL, hierarchical multiple regression analyses were conducted with the score on each dimension of the RAND 36 as the dependent variable. The independent variables of age, marital status, occupational status, alcohol consumption, tobacco usage, exercise habits and medical condition (for the student group only) were entered into the regression equation together as Block 1. Humour scores from MSHS were subsequently entered into the regression equation as Block 2.
The second hypothesis (H2), concerning the difference in health between those high and low in sense of humour, was answered using a one-way, between groups MANOVA. A conservative median split was used to divide the high and low humour individual. These two groups comprised the two levels of the independent humour variable. The eight subscale scores of the RAND 36 were the dependent variables.
The dimensionality of the MSHS instrument was also assessed using a maximum likelihood (ML) factor analytic procedure, together with direct oblimin simple structure rotation. As found in previous research Thorson & Powell, 1993a , 1993b , the scree test indicated that at least four factors should be extracted, thereby attesting to the multidimensionality of the humour construct. 
Results
Cronbach alpha coef1cients obtained for the MSHS instrument in the present study were .92 for the normal group, .93 for the medical group and .91 for the student group. Test-retest reliability of the MSHS was assessed using a sample of 36 undergraduate students who completed the test twice within a four-week interval. A test-retest coef1cient of .83 was obtained, suggesting satisfactory reliability of the MSHS instrument. Preliminary comparisons of means were made across the three groups. In each comparison, a one-way, between-groups MANOVA was used with respect to the eight subscales of health, and an independent groups t test was used to compare means with respect to the variable humour (collapsed across the four MSHS factors which were measured as a single variable). There was no signi1cant gender difference with respect to health, and none with respect to humour; therefore, males and females were analysed together (cf. Abel, 1998) . A comparison of means between respondents with a medical condition (n = 124) and the rest of the sample (n = 380) revealed a signi1cant multivariate difference on the health measure, F(8,495) = 13.23, p < .001. Likewise, a comparison of means between students (n = 101) and the rest of the sample (n = 403) revealed a signi1cant multivariate difference on the health measure, F(8,495) = 7.39, p < .001. Six of the eight subscales of the health scale were responsible for this difference in both instances.
After removing all respondents with a medical condition from the sample, a further comparison of means between students (n = 80) and the rest of the sample (n = 300) revealed a signi1cant multivariate difference on the health measure, F(8,371) = 6.47, p < .001. Again, six of the eight subscales of the health scale were responsible for this difference. However, there was a signi1cant difference on humour, t(99) = 2.9, p < .01. The 21 students with a medical condition were then compared to the 103 non-students with a medical condition. There was a signi1cant multivariate difference on health, F(8,115) = 3.72, p < .01. Two of the eight subscales of the health scale were responsible for this difference. There was also a signi1cant difference with respect to humour, t(122) = 2.83, p < .01. Therefore, the 21 students with a medical condition were removed from the medical group, but were retained within the student group. Analyses proceeded with the three distinct groups in order to prevent possible confounding of results.
Analysis of the community group (n = 300)
Correlations between demographic variables, humour and transformed dependent variables (health subscales) were calculated. Using two-tailed tests, signi1cant, positive correlations were identi1ed between humour and four of the dependent variables (health subscales): general health (r = .12, p < .05); role limitations (physical) (r = .11, p < .05); energy/fatigue (r = .19, p < .01); and emotional wellness (r = .15, p < .01).
Multiple regression analyses
The independent variables (demographic variables [age, marital status, employment, unemployment, retired, alcohol consumption, tobacco usage, exercise habits] and humour) were regressed on each of the eight transformed dependent health subscales. After the demographic variables had been entered (Block 1), humour (Block 2) signi1cantly contributed variance to three of the eight transformed dependent variables.
The regression analysis on role limitations (physical) accounted for 7.4% of the variance, F(9,290) = 2.57, p < .01. Block 1 contributed 6.1% of the variance, F change (8,291) = 2.35, p < .01. Humour added 1.3% of the variance, F change (1,290) = 4.09, p < .05. The regression on energy/fatigue accounted for 22.2% of the variance, F(9,290) = 8.15, p < .001. Block 1 contributed 16.4% of the variance, F change (8.291) = 7.12, p < .001. Humour contributed a further 3.8% of the variance, F change (1,290) = 13.89, p < .001. The regression on emotional wellness accounted for 12.6% of the variance, F(9,290) = 4.65, p < .001. Block 1 contributed 9.4% of the variance, F change (8,291) = 3.78, p < .001. Humour added 3.2% of the variance, F change (1,290) = 10.57, p < .01.
MANOVA
A one-way, between-groups MANOVA revealed that there was no signi1cant multivariate difference between the low humour group and the high humour group across the transformed dependent variables (health subscales). Examining univariate effects following a non-signi1cant multivariate effect is justi1ed, given the rationale by Huberty and Morris (1989) . Univariate F tests revealed that four of the eight transformed dependent variables differed signi1cantly for the high and low humour groups, respectively: general health (M = 4.56, SD = .15 and M = 4.14, SD = .15; F = 3.87, p < .05); role limitations (physical) (M = 1.49, SD = .10 and M = 1.71, SD = .10; F = 4.73, p < .03); energy/fatigue (M = 6.38, SD = .13 and M = 5.93, SD = .13; F = 5.66, p < .02); and emotional wellness (M = 5.05, SD = .13 and M = 4.72, SD = .12; F = 3.43, p < .05).
Analysis of the medical group (n=103)
Although the multiple regression analysis on pain was non-signi1cant overall, humour contributed a small, but signi1cant 4.2% of the predictive variance, F change (1,93) = 4.56, p < .05.
A one-way, between groups MANOVA yielded a signi1cant multivariate difference between the low and the high humour groups across the transformed dependent variate, F(8,94) = 1.26, p < .05, despite the reduced sample size as compared with the community group; the observed power level was .83. Univariate F tests revealed that only one of the eight transformed variables, emotional wellness, differed signi1cantly across the high and low humour groups, F(101) = 7.68, p = .007; observed power level = .78. The mean for the high humour group (n = 56) was 4.42, (SD = .25), and the mean for the low humour group (n = 47) was 5.37 (SD = .23), for emotional wellness.
Analysis of the student group (n =101)
Using two-tailed tests, signi1cant, positive correlations were identi1ed between humour and medical condition (r = .28, p < .01), and humour and emotional wellness (r = .28, p < .01). The multiple regression analysis for emotional wellness predicted 19.3% of the variance, F(7,93) = 3.19, p < .01. Block 1 predicted 15.3% of the variance, F change (6,94) = 2.84, p < .05. Humour added 4% to the predictive variance, F change (6,94) = 4.63, p < .05.
A one-way, between groups MANOVA yielded a signi1cant multivariate difference in mean scores between the low humour group and the high humour group across the transformed dependent variable, F(8,92) = 3.58, p < .01, the observed power level being .98. Univariate F tests revealed that three of the eight transformed dependent variables were signi1cantly different for the high and low humour groups, respectively: energy/ fatigue (M = 7.30, SD = .20 and M = 6.43, SD = .16; F = 11.24, p < .001); emotional wellness (M = 6.40, SD = .23 and M = 5.15, SD = .19; F = 17.79, p < .0001); and social functioning (M = 2.89, SD = .21 and M = 2.34, SD = .17; F = 4.08, p < .046).
Factor analysis
Factor analysis of the 24-item MSHS was undertaken using all respondents (N = 504). A maximum likelihood (ML) factoring procedure with direct oblimin rotation to simple structure was used to obtain a four-factor simple structure solution that accounted for 49.75% of the variance. A criterion of four factors was used for extraction as the MSHS purportedly measures four factors: humour production, humour appreciation, attitudes towards humour, and coping humour. Also, the scree test (see Fig. 1 ) indicated at least four factors. Table 2 presents the obtained factor pattern matrix together with the eigenvalues, and percentage of variance accounted for by each factor. For ease of interpretation, only factor loadings that attained the 6.32 cut-off suggested by Comrey and Lee (1992, p. 243 ) are shown. Factor 1 (35.53% of the unrotated variance) was de1ned by items pertaining to humour production. Factor 2 (8.63% of the unrotated variance) consisted of items related to attitudes towards humour. Factor 3 (2.62% of the unrotated variance) consisted of items concerned with the production of humour for coping in dif1cult situations. Factor 4 (2.96% of the unrotated variance) appeared to be related to personal coping. No factor loaded on Item Q14, 'I appreciated those who generate humour'. (See the Appendix for the full list of items.) Table 3 presents the inter-correlation matrix between the derived factors.
The highest factor correlation was between Factors 1 and 3 (r = .63), reLecting the fact that both factors were concerned with humour production. 
Discussion
H1 predicted that humour would contribute unique variance to health. H1 was not well supported since humour contributed variance to only three of the eight subscales of the health scale for the community group. However, the results were different for both the medical group and the student group, in that humour contributed variance to just one subscale of the health scale in each group; humour contributed to pain in the medical group, and to emotional wellness in the student group. H2 predicted that individuals with a greater sense of humour would report higher levels of good health compared to individuals with a lower sense of humour. Despite the use of a conservative median split, H2 was, nevertheless, also supported to some extent. Although no signi1cant difference existed between the low and high humour individuals in the community group, members of both the medical group and the student group were signi1cantly different in this respect. It was also predicted that the multidimensionality of the MSHS would be supported with the Australian sample. Although the factor analysis produced a four-factor structure, the structure differed from that proposed by the test authors (who had employed less than optimal factor analytic procedures).
Multiple regression analyses were used to ascertain how much of the variance in health could be attributed to humour once the variance contributed by age, marital status, occupational status, alcohol consumption, tobacco usage, exercise habits, and medical condition (students only) had been accounted for. Humour contributed unique variance to three of the health subscales for the community group: role limitations (physical), energy/fatigue and emotional wellness. However, the results for the medical group were different. After controlling for the demographic variables listed above, humour contributed just over 4% of the variance to one of the health subscales, namely pain. As scores decreased, indicating that pain became worse, humour scores increased. The relationship between humour and pain for the medical group was signi1cantly different from the other two groups (p < .05). This 1nding suggests that humour may have been used as a coping mechanism to relieve pain. This is interesting in view of the fact that it was Cousins' (1989) experience using humour as a natural analgesic, that accelerated the research into humour's effects on health. One study that investigated the effects of humour on pain, using individuals with a medical condition, also found that humour was used to ameliorate pain (Rotton & Shats, 1996) .
The results for the student group were also different from those of the community group. After controlling for the variance contributed to health by age, marital status, alcohol consumption, tobacco usage, exercise habits and medical condition, humour contributed 4% of the variance to one health subscale, namely emotional wellness. It appears that students' sense of humour is related to just one variable, emotional wellness, although they reported lower levels of health across 1ve of the eight health subscales when compared to the community group. Deaner and McConatha (1993) suggested students are subject to higher levels of anxiety and depression due to the pressure of study and exams.
Although it had already been ascertained that the 21 students with a medical condition were not answering the health questionnaire differently from the students without a medical condition, the variable 'medical condition' contributed to the subscale social functioning. Speci1cally, students with a medical condition (such as asthma) scored signi1cantly lower on social functioning.
A conservative median split was used to divide the three groups into low and high humour groups, in order to test the hypothesis that persons in high humour groups would report higher levels of good health than those in low humour groups. Use of a median split, rather than comparing the highest and lowest 25-30% of individuals with respect to their MSHS humour scores, enabled a conservative test of the hypotheses, so that any resultant signi1cant effects could be regarded as being real effects. In the community group, univariate F tests revealed that for three of the eight subscales-general health, role limitations (physical) and energy/fatigue-humour differed signi1cantly. The high sense of humour group obtained a lower mean for role limitations (physical) but higher means for general health and energy/fatigue.
There was a signi1cant difference between the high and low humour groups for respondents with a medical condition. Univariate F tests revealed this difference to be due to emotional wellness (p < .007). Respondents with lower health scores had higher humour scores. This 1nding was contrary to H2, although it was in accordance with 1ndings reported by Anderson and Arnoult (1989) and Cann et al. (1999) that lower levels of emotional wellness (mental health) are associated with higher levels of humour. A possible explanation of humour increasing in the presence of emotional unwellness is that it is being used as a coping mechanism, as also reported by Martin (1996) .
There was also a signi1cant difference between the high and low humour groups within the student group. Univariate F tests revealed this difference to be due to three health subscales. Emotional wellness was the most signi1cant variable separating the high and low sense of humour groups, although unlike the medical group, higher humour was associated with higher scores on emotional wellness. This 1nding was in accordance with those of Deaner and McConatha (1993) , Kuiper and Martin (1993) , and Martin and Lefcourt (1983) , although it contradicts the 1ndings of Anderson and Arnoult (1989) , Cann et al. (1999) and Martin (1996) .
The relationship between humour and emotional wellness was apparent for both the medical and student groups. However, the direction of the relationship appeared to depend on the group in question. That is, lower scores for emotional wellness were associated with higher scores for humour for the medical group, but higher scores for emotional wellness were associated with higher scores for humour for the student group. These 1ndings suggest that to some extent humour's contribution to health depends on whether members of the sample tested have a medical condition, and/or whether they are students or non-students. Viewed in this light, it seems logical to suggest that the inconsistencies of past research could have been due to the fact that researchers have failed to control for possible differences among respondents. In addition, most of the research into the effects of humour on health has been conducted using student samples, and little consideration has been given to whether students' responses are different from those of the general community or whether the students had a medical condition. Thorson and Powell's (1993a) reported factor structure of the MSHS was generally supported in this study, although there were some differences. The 1rst factor extracted (35.53% of the unrotated variance) was clearly associated with humour production. All nine items that formed the 1rst factor were the same items as those contained in Thorson and Powell's 1rst factor, labelled 'humour generation'. The second factor (8.63% of the unrotated variance) loaded on six items, four of which originally belonged to the fourth factor in Thorson and Powell's structure, which was called 'attitudes towards humour'. The other two items were composed of one coping humour item and one humour appreciation item. For example, Item Q13, 'humour is a lousy coping mechanism', belonged to Thorson and Powell's second factor, labelled 'coping humour', whereas Q10, 'I like a good joke', was originally related to Thorson and Powell's third factor, a factor concerned with the appreciation of humour. Thorson and Powell's second factor was clearly related to coping humour, whereas the second factor for the Australian sample appeared to be most closely related to attitudes towards humour. Interestingly, the same difference existed between the Croatian sample and the American sample in the study. That is, Factor 2 loaded on attitudes towards humour, not coping items.
The third factor appeared to represent coping humour and to producing humour in order to cope with dif1cult situations. However, the four items forming this factor were items associated with coping humour and humour production according to Thorson and Powell's (1993a) structure. For example, Item Q2, 'Uses of wit or humour help me master dif1cult situations', and Item Q6, 'I can use wit to help adapt to many situations', both belonged to Thorson and Powell's second factor, labelled 'coping humour', whereas Item Q3, 'I'm con1dent that I can make other people laugh', and Item Q7, 'I can ease a tense situation by saying something funny', are items related to Thorson and Powell's 1rst factor, namely 'humour production'.
The fourth factor also appeared to be related to the use of humour to cope with life on a more personal basis. There were four items loaded by this factor, three of which were related to coping humour, and one to humour appreciation. For example, Item Q19, 'Coping by using humour is an elegant way of adapting', Item Q16, 'Humour helps me cope', and Item Q20, 'Trying to master situations through uses of humour is really dumb', clustered under Thorson and Powell's second factor, namely 'coping humour', whereas Item Q22, 'Uses of humour help put me at ease', was related to Thorson and Powell's third factor, labelled 'humour appreciation'.
Conclusions
The present investigation into the effects of humour on health found overall that a better sense of humour is not particularly related to higher levels of health. H1 was not well supported, and the various oddities of the negative relationship of humour to well-being and pain as found in the data of the medical group did not lend support to the view that humour and health are positively interrelated. Moreover, it appears that the results obtained are dependent on the sample used, or more speci1cally on whether the individuals in the sample are free from actual health problems. The results from the present study suggest that individuals who are basically healthy appear to use and view humour differently from those who have a medical condition. Although individuals who are unwell or in pain may turn to humour as a coping strategy, it does not necessarily follow that humour is consistently related to health, and the relationship, when it does occur, is sometimes only a weak one. The 1ndings from the present study also suggested that students may differ from non-students with respect to health. Therefore, care should be taken with regard to generalizing from the results of studies that have used only student samples.
Factor analysis of the MSHS with the combined sample suggested that humour is used as a personal coping mechanism in dif1cult situations. It appears that this may be even more evident among those who have health problems. In addition, although the factor pattern obtained in the present study (using methodologically sound factor analytic procedures) was somewhat different from that previously reported by Thorson and Powell (1993a) and , the multidimensionality of the MSHS instrument was nevertheless supported.
